Microanalysis of eumelanin and pheomelanin in hair and melanomas by chemical degradation and liquid chromatography.
A method for the quantitative analysis of eumelanin and pheomelanin in tissues, e.g., hair and melanoma, is described. The method is simple and rapid because it does not require the isolation of melanins from the tissues. The rationale is that permanganate oxidation of eumelanin yields pyrrole-2,3,5-tricarboxylic acid (PTCA) which may serve as a quantitatively significant indicator of eumelanin, while hydriodic acid hydrolysis of pheomelanin yields aminohydroxyphenylalanine (AHP) as a specific indicator of pheomelanin. The degradation products, PTCA and AHP, can be readily analyzed by high-performance liquid chromatography. Chemical degradations of synthetic melanins, prepared from dopa, 5-S-cysteinyldopa, and their mixtures in various ratios, gave PTCA and AHP in yields that correlated with the dopa/5-S-cysteinyldopa ratio. The PTCA/AHP ratio as well as the contents of PTCA and AHP reflected well the type of melanogenesis in hair and melanomas. The amounts needed for each degradation were 0.5 mg of melanin, 2 mg of hair, and 5 mg of tissue samples. As many as 20 samples can be analyzed within 3 working days.